Introduction
Calmodulin is an acidic protein of low molecular mass known for its ability to regulate many cellular processes in a calciumdependent manner (for review, see Cheung, 1980; Means et al, 1982) . The presence of calmodulin has been demonstrated in spermatozoa isolated from a wide range of animals, including guinea-pig (Jones et al, 1980) , boar (Camatini et al, 1986) , bull (Feinberg et al, 1981; Weinman et al, 1986) , hamster (Moore and Dedman, 1984) and rabbit (Jones et al, 1980; Camatini et al, 1991) . Calmodulin constitutes about 0.1% of the total proteins in the sperm plasma membrane fraction in bovine species (Noland et al, 1985) . The distribution of calmodulin in sperm cells has been determined by immunofluorescence and, according to these reports, calmodulin is localized in the acrosomal, the postacrosomal and equatorial regions as well as at the neck and tip of the flagellum. This localization of calmodulin in the acrosomal region together with data showing the calcium dependence of the acrosome reaction has supported the hypothesis that calmodulin is involved in this exocytotic pro¬ cess (Jones et al, 1980) . Moreover, several calmodulin-binding proteins have been detected in hamster (Moore and Dedman, 1984) , bull (Olson et al, 1985) and boar (Peterson et al, 1989) spermatozoa and it has been suggested that the regulation of calmodulin is mediated through its interaction with binding proteins. Ledere et al. (1989 Ledere et al. ( , 1990 (Manjunath et al, 1988 Chandonnet et al, 1990; Desnoyers and Manjunath, 1992) . In view of the binding properties exhibited by these BSP proteins, we have suggested that they play a role in sperm capacitation Chandonnet et al, 1990; Desnoyers and Manjunath, 1992 (Chandonnet et al, 1989 were isolated by gelatin-agarose affinity chromatography as described previously . BSP Laemmli (1970 
Iodination procedure
Affinity-pure goat anti-rabbit IgG and bovine brain calmodulin were iodinated with I25I using the lactoperoxidase method as described earlier (Manjunath and Sairam, 1982 (Laemmli, 1970) . The calmodulin-binding proteins were detected using slight modifi¬ cations of the procedure of Glenney and Weber (1983 Laemmli (1970) . Separated proteins were transblotted onto nitrocellulose paper as described by Towbin et al (1979) . Nonspecific binding sites were blocked by incubating nitrocellulose papers in phosphate-buffered saline containing 0.05% Tween-20 and 0.1% bovine serum albumin.
The sheets were then incubated with the respective purified antibodies to the BSP protein (Chandonnet et al, 1990 (Fig. 1, lane 3) .
The epididymal spermatozoa contained 45, 34, 32, 28, 20, 18, 16 and 12-14 kDa proteins which bind calmodulin (Fig. lb (Fig. 3) . The immunoblot experiments showed the presence of polypeptides in the seminal fluid (6-14 kDa) that crossreacted with anti-BSP-A1/-A2 ( Fig. 3 (a) , lane 1), anti-BSP-A3 (Fig. 3 (b) , lane 1) and anti-BSP-30 kDa (Fig. 3 (c) (Fig. 4a, b, lanes 1 and 2). This binding was higher than that observed with native BSP-A1/-A2 itself (Fig. 2a, b (Fig.  4a, b, lanes 3 and 4, respectively) . (Bedford, 1969; Yanagimachi and Usui, 1974) . This influx of ions triggers the acrosome reaction, which is characterized by the fusion of the plasma membrane and outer acrosomal mem¬ brane (Bedford, 1968 (Noland et al, 1985) and outer acrosomal membrane complexes of bovine epididymal sperma¬ tozoa (Olson et al, 1985) , and with proteins (21-14 kDa) of ejaculated boar spermatozoa (Camatini and Casale, 1987) and human spermatozoa (Aitken et al, 1988 (Noland et al, 1985 (Manjunath el al, 1987 (Manjunath el al, , 1988 . The biochemical properties and structure of these proteins have been studied in detail (Manjunath, 1984; Kemme et al, 1986; Manjunath et al, , 1988 Seidah et al, 1987 Recently, we identified the binding sites on spermatozoa to be choline phospholipids (Desnoyers and Manjunath, 1992 First and Parrish, 1987; Miller and Ax, 1990 ), but the mechanism by which heparin induces capacitation is not known. Using a 125I-labelled calmodulin gel overlay procedure, Ledere et al. (1989, 1990) showed that ejaculated bovine spermatozoa contain specific calmodulin-binding proteins. Heparin induced a decrease in the binding of these proteins to calmodulin, which was positively correlated with the fertilization rate. In other studies, it has been reported that heparin induces Ca2+ uptake by sperm cells (Handrow et al, 1986) . In view of these results, Ledere el al (1989) suggested that, during sperm capacitation, Ca + uptake could follow the decreased binding of calmodulin to the specific sperm proteins. Since BSP proteins also bind to heparin (Chandonnet et al, 1989) (Chandonnet et al, 1990) as well as their binding to calmodulin suggest that the BSP proteins are probably involved in sperm capacitation.
